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[f!#JSi] U-fc;u bfc**«J 
EiSSbfeb'-y hi^*ft> 7 W ±g&T-f*fEifi£;5[SJ^E 

E«bfciiM?« 1 KfcOiMMM* U «t«. 

^-*ven^&© ;* * U ■■fe**IMK Lfcfc»©£ip:/n 
i7 £7 W fi¥#lR)^EI& bfcJfMS7 W ^ £> ;* * U ir 
J!/7l"f£#fSU ^LT. tflffifi^Tjfa^Eab*:? 

^$rS«-rSfc*<D?iJx=i-^<h. j?r5ggc©b'«;/ ha 
#r<hlc l oT^Stt J.^0f^romte7 H«iC* 
ffl-f 3 <fc 5 C bTlftBEit^ft^Ea b fcx-:* Xffl^] 

*f^tcWffiiS^iS]^iHi^bfc?US^t. WiSit^ 
ft^EabTf9r£&©x-:? AtH^^rt tc 1 ofo 

^itfc^-r>x-^Aa^^<t, sua. *^ed«& 

^©^^EU-feJUSrlflSbrcSip^P-y^t, d©gig 
7"o v 2 £ 7 U-f S^frfl'vmgc-fOlEK bT&£i|M£ 
TU"f,f:, £©J£&7l^£«rffi«^;£ft©m3S:£iS]^ 
&grfoEI2bT&-5-*7 , 7Wl'a:. fr*>*^)±.)V7 
U'f&mi&l', ^bT, tftiSfi^/jfSj'vEabfc'7-K 

at* tniatt^ipj^BHiSbfct'^ h^t. ms&© 

7a >yt7&m\Z&m?Z>&0 \Z b Tit 7*7 U-f ©±S5T 
f*Ett£*ffl^Eabfcx-*Affl;'ja*t<>:, b'«y ha 

S^7n-y?r<tlc^jy-h£giRT3*:#©tfrfE 
£3t5l6]^Eabfc?>JgiRa£. BrfiftOy-^ Atld2> 

aortic i o-roiattfc^'r Atti^attt. 
x-* Aa;fra*fRtf *-r >f-^Ata^^oKo8 

«offi7H »c»b, /-r>x-^Am^s«&^© 

X - * 7 ^ -fe 7. £ fr *. * «fc 5 I ; tt -o T V C t £ ® m £ 
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#&©^ ; E'jir;u$»]^bfca2p7'D-yi7a:, ^©a^ 

7K<k, C©¥fi7KSrS&fE*¥*|p]©ia3S*|fi]^ 
*g&1*oEi&bTfc-5-x77l'-1'<i:. *^^^>J-fe^7 
W«*]«U fUT. ffJES^lSpvEabifc^-K 
fti, ttEl«£*fl'ME«bfct;y 2° (n 

7 l"f i*3©JH&7d -y i^iltc&fll-f 5 tc bTldlH 
«3^I^Eabfcx-*Affi;>ja*f<h. by ha#s. 

«y ha*f©^rn*^x-^Am^a^s«^-r^ 

^©^Tn^^x-^Ata^aM^a^i^T-s^:©© 
m3£»©x-^Aa^a^ri:ici 
20 o-ro^s-ti-T^;ux7'i/^-y-$^b^bfe^^> 

k a^isi^Ea bfcffi^ 5 ia«©**^ ^^uss. 

[«*«7] ^'Jir^fcg^ttlcaWbfc^'J 
I 7-Ka£7U-fg^*ft'vEa-rS£#lce-.y h^Sr 

wiss#^ifi]©it^rs]^Eab. -e-bx, iweux* 
(Sks, tfy ha»c»bx-^esi*ff 5x-^aw^» 

30 RO:c:©x-^AaJ^a«i:b*y hat©s^w^^s 

[s*^8] ^sr^Tx-^Aai^a©^raJc^jg^ 
a^Ea-r -s «fc ^ ic b^w^ 7 e*©¥##^ ^ u m 

Bo 

[fS*JB9] x-^Am^a*ms^c-ro-7;i/x7'u 
>tt*iT/<>r-> xm^m^m-r^ £ o \z b 
tzmam 7 jt\*ft-&m 8 Eft©*^ * ^ u sb. 

40 SiJ^bl.O-e©^A*>^Sr7-Ha^|6]T^f!lbTit 
77KtU ^©^77H rtlC^iJxZi-^Rtf 
fTx=i-^^R^. Sf77K^f7 ha^fS] 

T#Sd bT*&7 U-f t bl.O^-©^#&7 KS"7- 
Ka^faT^JbTa^D^tb. -f-LT, x-^ 

AtB^a^-y-^u-rrtw^^u-f^iifciatt. mm 
^atrioam7'D<>i7crticb*^ hatx-^AtB^ 

a<i:©F^©^S«^ff ^.fcp KLfclMWi 7 ~ 9 ©^ 

[»*Jiii) lx-yAta^a^jtbm^-r^ 
50 mzitz^oizLfziz-y ha^ss?-r-5fc©©b-y ha 



3 

K-D z. ©s#? vtzT-* x&ttm\zz> v»t© wfasfjt jk 

12] tf y h IftaftflWffl ©flWIB * 7 - K 
[OOOl] 

[g££±©ftJJB#iH *»fitt*»»^ i EU«E« (semi 
conductor memory) ICHTS fc©T» #JtAtitl7j 
(multi I/O line) OflWESflfe^y 7"7-*t^^ 
-V (chip architecture) i i t«t 0 , 

(high bandwidth) <Dmf8.&~*J&>t? Z>¥&&* * 

[0 0 0 2] 

(flexible) d*l<=>©g:&£« 
*fBK:i»££-a-&*l*«k-5t;:fr.5. C©f'y77-*r 
^■frORff-KlAttSSUICte (flexibility ) tt. 
Ih]&©2£M. sin. *UTm*«fcJrr*£Tt>as*w 

[0003] sfto^aMM^'j&fiwii&fcfcfcgs • 

*«**'JggT*te&<. ^ 'J ^toiiJns yXf 

JftffiOfr fcfc«fcfe©* ^ U «EBO|IK«Hta& 6tlTt> 
6 4M©£U:©2g»£W-f5;< ; EUgg. 
#IC2 5 6 MD R AMSrVif— i^g > (mother ver 
sion) tt5RAM;UDRAM^TODRAM(Di 
£\ llMElM *;UT2 5 6hfy h©x-^»«r«LSU 
fctt*l«fcSfc<^. ficoT. ^©«t^7iiiS^«tg/^'J 
««OlllSK*tiK-r*fc*IC, 2 5 6 t'7 hiRV-tf-A* 
-va >i:UT^«$n-5^ ; E'JgS©^-yy7-*^ 
ffttLTH 2 5 6f'>h (1"!M*;W g«©rt 

[0 0 0 4] *#g{ta<it#&n-5i:?y7*©iJ- 
-fX=b^*lI;:Jt#ILT*£<fc9. ^-©&B5i&©ft^ 

(loading ) fcifftlLTx-*©^ • S&KSSLT 
<Z>tz#>> %(tzttTv77-*7-t? ; ?v<D&m&.Wg.lZ 
ifLT^T^-5. 
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[0 0 0 5] £U: ©*«!::»« LT0 1 1 tC. ?|£ffi?g 
£*VO>£2 5 6MSffl©fy77-*ri'5 : t^ 
f. ^©T-^^^^A-fC^^fcrtgCmiplK©^ 
\t. M*.&*m&nm5, 2 4 7, 4 8 2# "SEMICOND 
UCTOR MEMORY DEVICE WITH SPEED WRITE OPERATION" ^ 

[0 0 0 6] 2 5 6M$i©DRAM£«firr-57tg>lC 
tt. «iBL (folded) f>y h»*i&£i&RLfc«£. 3 
2Ki®7-Hi (WL) i 1 6KI©k*7 hi® (B 
10 L) MBKT&S. ^-aitfy h&lC5 1 21CD 

*/li h«atcr>#2 5 6«©-fc;n£j*srr*«Gifc: 

&3©T?> 1007-h'»l:i0 2M7H (array) 
#f£t£{t (activation) £*l* £ <k«C&S. C©*^>J 
gBT, 'J7l/7->ait-f 1 6KtfifiT6t- 
S©}f 7 K I'XX h D-7S^-R A S Ofittfc (en 
able) KJ:D. ^y7±#T2fT#©9-K«W««ttfl: 
StlSOt. 2 6.6MOf ?^4#Ttt8M7K#f 

20 [o o o 7] con i tc^-r J: 5 IC, &frflM*£:3tt 
* * * y -fe;i/7 k ©^&a*>^ ©z u-f «^#is^we 

^JLE.07U-r*#^|nI©it3S73lSj^ffiE?iJb. 7H 

i%mzff7 : 3-y&&&T2>mmx'. mwtzti&ru 
^<n-t>x7>zrmmz2$ie>7 : -?xmJimzmm.T 

-5*j£T&*U;f, 2M7K*^#5tl5f-^ttf- 
*AU2j*<0fl*fcRli;4fl4:fcS. tt^T, 2 5 6M 

Lilttl2i9«®fttf#*tt2 5 6 My h£±ZUMZ# 
30 **OT. ES#tt*I£»'5©ttB»T&3. C© 
7-=^2^YTte. f-?Affl^Jl0iSf (line 1 
oading) . Rtf, x-^AtUAIHtey h«t*«M»-r 

h h^>^X^©gE-&Alt (junction loading) 
#*«HOT. ttttSB#©Atti;*Ji&§l«fflgSi (develope) 
*«Llt<fc*. -tLT, Hi KOJ^&T'-S'AttJa* 

tttt#*0, fc*«©*^US«©#f>fi£LTteig«JT 
&^£©fP{ffia*£-5. 
40 [0 0 0 8] S 1 2 tt. @ 1 1 0«BjtOM^f^6« 
01 1 ±0ttK#*«£l§&*iSJ:3fcUfc*»£ 
^LTt^-5. d©«fi£«, "1991 SYMPOSIUM ON VLSI 
CIRCUITS" ©sf? 1 3 3~ 1 3 4HlCg|Sc$*lTH-5il 
3t ; "Circuit Techniques fora Wide Word 1/0 Path 6 
4 Mega DRAM" tC&<5&ffiT&-5. 

[0009] c©0i 2©&ffiT-»i. T-fxmiimo 

mWrtH-^-^Affl*!! (SUB IO).R8f 
-^Atil^^ (LOCAL IO) ©ffifflTfe«$it-5 
i'PlwLTSO. mj£©^©-fe>7>T>rS:-9-y7 r -^ 
50 Affi^ilStcSt^L. MliltWZ?— ^ftilUTWffx- 
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D ^EITfflB&lcB 1 3 

[ooio] m&m as**) . mwr—?x\tiJimz 

*5»J««HI# (SEC SELECT) <OStt<t(C«fc0 
h7>v'X^2 (SI 2) £SiSU tLT. -tJ-^x- 

^xm*ai*ft3fra»asttfl:«# (ywr ite) 

*tiStt<bT*fch?>^^4 (012) ^riiUT-tJ-T" 
^-^Affl^iBK-ejtiSn*. SIC. I^®t7f-^ 

©tr? h«*atr«f*flw <s/a select) at 

Stt<tT«£. h7>y7^10 (012) fc^LTfcf 
ONMOS h7>V7>?t:mm\s13iVtlte7 : -?\mJ] 

[0011] 

77-*x*x*T«j£Lfc¥»#*^UgficDJI#£ 
£ -fc x fcl-TtglcT-S 5 1 y ZfT-*c7->? b*:¥ 

gwM^ugBcoii&fcgMt-rs. jioat, x-*e 

[0 0 12] 

n, *ftic«fcD*#tt«*»*££at?jiEfc^y:77'- 

[0 0 13] Hl-6*KMIC***i»flE/*U««tt. * 
£¥*4M%U£11IC&»T. 7-Ht«71/-f*¥* 

- * ft -5 x- * xtb -h mn. tx c ©f- 9 xta -h m 
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- 9 A ffi * i& co *? K MtRB. £ BE «T * t tz *J «t v> . 
SIC f-^Attl^i4Mft)7^y 1/^*5^ 
LT/-f >f-^Ali)*I^Ml> ZCD^W >7-^ 

[0014] jp*.t. ±.mmf$.tLft*m#**:*jmm 

10 »C^T, *^Uir;U7l^ £«&CDA>£IC#i^fifc 

-yzmi-t. sic s-y-^TW^ f7 bWtf\si-c#m 

LT#fi7 U-f i: L &-2*:<D&M&7 HIS^ 
ftT#f!lLTg*P:/ny*<bU -5-LT. x-*AIH2j 
&£1t7ri^ ft colter l^^ffltciStt. 
ctOS^^n-y^cTttCt'y h&ix-^AtiJTJiS&icD 
F^coS^S^£fT-5i^fcT^c:<i:S:#®<frs. ^L 
TdC0«^tC, lx-^AttJ73i®tC«Lm^-ro^ 
20 5 IcLfcfcfy hiia^S^T-S^fecofy M6SS 

&mZft : 5Z\t$:®®lfrZ>. Z\<Dt£®lZ. \f.yvm 
[0 0 15] i0*#MKtt. ttmzZZ^&ft.**: 

30 Tu^&m-r2>¥&#* : £V&mizi3^T, *n^ng> 
mmyu-yi;z:t\z\f.vvwm^7 : -9Xihfjm 

[0 0 16] Sfe, ^^'J-b^SrS^rfBttlc^Lfc^ 
40 ^rWr-S^^^^'J^aiCiJ^T. -t 

rtic i o-rot5itJLomssc©#e7K^juc^ 

T -5 «t ^ IC L TtflEiSSSTj fS]^iE& L tr- ^ Affi 

tit. mm-juyi7z:b.\z\dv h^Rtxx-^Am^ 
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[0 0 17] 3£Ute. ^^'J-lrJUi£S^«{C*«L,fc 
^tUWK 'J&Bfc4Sfr>T. 

fcfy h&ttr£KloT^8ttJ^lr^ZU<rt©¥ft 

T-J'AffiAMRl/^'T >x-* Affi*)i8*t©F.i1©Jg 
ft<D»ti7Kl:»l/. ^-f >x-^Xa*«S*fc»<0 

[0 0 18] ^cVi«Sfc. *%U-fcJl'£JtAiEM*lCJMI 

(nteg£*SS0 ioe? hurtle 10T0ffittJ.0 
Wf rtcD»fi^ □ -7 ^ittctefflTS «fc -5 \Z LT 

2>fz&<D8immtRmn&£. m%MHFC2'*v>}£y h 
e>m&mftmm&£. m^L^-^x\h-hmnz:£\z 

mm&fm-c&o. &-oT$tmm&mm&£m&&&.m 

[0 0 19] 
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#«LTiWBiicBWiT*. n. &m-rz>&mzz>\,>T\* 

[0 0 2 0] £[TOfi^JC*3liT«. x-*AtiJ71&« 
Z K>£f6&}tLWm<Z>tztt)\Z 

"*&7H" «. m^&wiiatc^ttfcy-HigcDiia 
t;P7KT*^x. io©v;^^^^it{c^$n 

[0 0 2 1] 01&lXS2fi, ^^ICfc^^y^T- 

20 ttyzry—icv-o^^-n. 2 5 6mdram©«^s 

-m£\sT7n\sT&Z>. ft. M 1 SCX02 H 1 J-y~7\Z 

*3^sfc©T. 0 1 $>(D*±\z7F;'r&5ts.m&mmz& 

2>. Ztl*>®m\z&-3<'A<DWlW\t-. &iz. milizm 
X,tz^<r>=}-vZrT-^-y-i7^^\Z\t^£. <t(5SI 

[0 0 2 2] SlMi2l:St<k^l:. dC^t'Jg 
mco^. : EV±)U7U^ ttg^®«-C4<@©7S>^ (ban 
k) &fiS<b£n. 0^±fflatT#Jt^loTo2e<DA- 

30 \z\i2z><D-*t-77l"( 2 2*<S:lte,n. Mlc. i^>©ir 
77K2 2|»JI:ll 7U-fS¥*I^C01t^(6l 

^ifij) T^fUL^i emom&Tu-f 1 2*^tt6n 

TUS. lOOmfeZW 1 2\Z\t2U (M=2 M ) © 

^^utMiaLTi&o. «5t, ltJCD-y-^ru-r 

2 2«2MX16 = 3 2MT. 10©A>?H6 4Mt 
^7K2 2©7KS¥*IrI (a*«S 

0. 1 A*>:?$:TU'ffi#*|6]T^SiJLT6 4MS3 2 

ns. W6. 0iSi;i2i:St«k?l:. 7Hft¥* 

[0023] znmnm^zn^x. Mvbm (B 
d . T-?\mtim (io) . (csl) 

t, &\z#K<Dmm L mz^m.vx. pmtRmtfm*\z 
^mmmvu^^o\z. m\z. \m^m£t<D^ 
so m^-fAiutim (a-- i o) *>m>\zm&m&vti.^ 
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OCD-y-^7U"f 2 2KO«r»T. -Sttf-^AtU^iO 

2 2rtJcT^T#SE-r-5C:i:«^MTS.-&. 
[0 0 24] 11 KZ£@ 2 iC^T^y yj-^ri'^t 

fc&o?01 2 lCjjVTJ:?&^&x-:5'AtH?78W*:FS£: 

[0 0 2 5] ±frmmz£z&&m.<®<Dmi8.*:wtw-rz> 

■7ny?&mi$.?2>m&7l'-112\t. 5 12#T-lil& 
■i47U"f 1 2fc:fcV>X, 5 12* (IP* 2 5 6*t) Tl 

mz ufc k y h^ic^-n^n^^-ti-T»2pyp 

1 6<US*fi£Snxv>-5. IP*. S#tt7K 1 

nxvi-s. una* s a** «c 1 oco«2py d v t> \t 

1 2 8Kt*n. «9T15(!)*tt7K 1 2rtC»l 
4 0 9 6 (2 5 62>JX 1 6) ftQbfy h«A<BttetlT 

[0 0 2 6] U7I/y>a*-f*M 1 6 KJ|MiT*fT 
-T-5«£\ 6 4M01 Ki6§l<!:2M© 

JUttTu-f i 2*<ett<k^n*. cotto#tt7K 

1 2 COV>T©x-*Am*«©®#tt&©J:3{C& 
5. IP*. 2 , »Otfy MSI* 1-305*-^ 
KUfegrTSt. 4 0 9 6/2' (=2") *f<DAtiJ2>iS§l 

•7)U^yUi/D- (multiplexer ) 2 OSIUT-JliS 

-r^#t£-rntf. 2»»©*-r ^x-^AUj^ia (mi 

O: cn=bffiS*f) *#sn*. ^£0. — KOff7H 
1/^7 hD-^gf /t-RASOfitt{tT. HMfcTU-f 

MflJfy^tdtTtt. 2'X4f7hOf-^mu 
&*t*TIE*:&3. fljttt, 8*f<Dfcfy ^l&£l*^©5 ^ - 
:5'Am;JJig&lC^&g^L-£:^B£. »fi7K 1 2lcr>tiTO 
^-^Affl^&teS 1 22* (2' = 8) 

ttcaE«ufctr*t. *-r >x-^Am^«at*6 4?* 

tft*. J£oT. 10©1f77K2 2i:6 4»©^ 
>x-^Affl^^#«E-rn«. m&&)\Z2 5 6M(Df 

6— SIC 2 5 6 f-y r-CDx— ^**»&n*. 
[0 0 2 7] CCi^lCu^IJgWOfyr?-*?? 

x*«. '*##ji*u««coiwe«eiK:jsi;T3eic*< 
*trr*ify Md*. *ux^-f >x-^Am*«cg? 

AtB^JS&^ISffi UX&jg<hX# SKtttt 
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[0 0 2 8] BStt. HlStfH2 0fy7"7-*f^ 

-^Am^atj'js^ogEiB^igo-^s^-r. hb 
^t<Dnnznmam^mm-n>mm^vy±x-i^r)m 

[0 0 2 9] fc-f, 01 2tC^T«tP^3^S^©x- 
10 *Affl?Ji&§iRtf?!Htfg«*i (SEC SELECT) US© 
IEJ»*ifiTtt. tf y h*§Hf?fgm# ( S /A S E L E C 
T) HH&tfy htOtartKl^MtT*. •* 
LX. [^U^lfillr-y-^- ^SP©2r)CDx-^Atb^i®. 
?)iififS. ^mSttitfl^ (Y R E AD) ft. 
SttftflW (YWR I TE) **E»b«:W-ti«*6ft 

v>. ip*. '>&<tt>5as*Ei»-r*S2Miia*R« 

£-£-5 deleft -5. Z.<Dfzsb. W#«ffiS#-5fc»JcJ; 
D#<©x-^Affi*»*^St«t*«-&lc, 
S?gLX<-5©«lE£>a>X&-5. 
20 [0 0 3 0] — COH^JlCJ:n«. f-^AfflA 

«t 5 Kx-* AW^i^©ffiM*f<Dffl{c?iJSS?ISl$Ei»-r 

*«iti-rntf. x-^Ata^iS§i*fPBiT€firsHi^{c% 

£L#**«*yry>y*iW»rTr**U SIX, 5^3 
-5. <&U JltittgjgfllX&O. f-^Affl^»&t^J 
tCLfcV»Xt**fc£ "1 0-/N*— I O-CSL" <D£.^t& 

Gtmrnrntrz £t &#jiinjtgx, gmzmmx-zz. 

[0 0 3 1] iPx.X. S3(r^-r«tplC x-^Affl^ 
- H«tt±«OJ:5 C7 Hfi**W^»«T* 
t». IP*, SBiiIg-$»W7*h >«HM:«#llicsn- 

40 T**. 

[0 0 3 2] 04tt. 01^02©? 777-*f? 
x-HCfi^fc^OJU (column) ' *#MKtte 

zoo*,. imfuvif2A-CWctm»1fi\£v K«5r- 

(0 0 3 3] 5feT-tr>XT>^l 4 (H1&0B2) 
14. tfyMttt (BL. A'-BL) tcSE«tStlTe-y h 
50 Sx-^S:@iaii<@-r-5P^-t>^7>!r3 2Si;Nf 
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•k>XT>73 4fr$t3i : bmi8.tLT&2>. 
[0 0 3 4] NMOSFETTMLfch^^^S 

6, 3 8. 4 2, 4 4*»6»a3fiX-f v T®mtimfS;2 

(WS : Write Select) r-^tCgltT^-^ A 

tb^iSi (io) icHu-r>^di^^nT43 0. *u 

^icSttTffl^x-^AHJ^^ (A'-IO) KFK> 

mttmmztiT^z. &tz. #&fflh7>>>'x;$'3 8 
at. mmnm^ (csl : ^JS^TeM^nsm^) io 

hSS^fcgtt. #&fflr^>> 5 *:5'3 6©V-7. 
Sfrf-thTvUS (BL) £<Dffl\z^**)l>m&i2tiTis 

[0 0 3 5]—*, NMOSFETTMUch7>y 

7. ^4 0, 4 6, 4 8, 5 0, 5 2 tfWLti&kT,^ y 

<f*t£y_ hSSmcSttT&U&Sg (GND) icy-XSg 20 

^M^nxt^. %tmm b5>z?x*4 6«. e» 

MStcy- MITftSJftttSn. *fe«ffl h7>^X* 4 0 

^HiffiN7>vX^4 8lt Kffi»#«* (RS :Read 
Select) hJSTtCgtt. 8tmmh?>~?7.9 4 

60KK >^<hffiffix-:?Affi^if£<i©P B 1{;:^* 

0. ^UT^tBfflH7>^7.^5 2«, gfctrjg&fl** 30 
*SKP £ 5 s - * A ffl 73 Hi <!: OH (c? + ^;«t$nt lr> 

[0 0 3 6] u±<d?-$. waHRflMncioiwwsn* 

H7>->*7^3 8, 4 0. 4 4 ^Jg BB*>\£ybm. 
4<D(fe(C. "7— HIS (WL) CDSttftTgiRSn**^ 

u-tju2 6 1. m*tame>£v vm$z<$it-rz>tzit}<n 

*fca©«fl:iBtt2 8 j , m*p*m<Dtv h«*tffl©7> 

[0037] BfcUflURwrazHi&sttflreBo&flre 
±iBwsi~0 3T-%x/t«^. r-^xmiim 

*EQI. 01 SOI. LA. /X— LA. <*>ISOJ. 
<t>EQ J fcOHTtt. #BttifgAl::J:5 1 9 9 2*f7R 50 
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1 3 a#@H#f*irJB9 2- 1 24 3 6* rti-X* 
*f£iB «c« £ 5 1 y f T - * r- * -V K» o tc * * U £■ 

[0 0 3 8] b'-y bm±>~>>tfmi&2 4IC«fc*-fe>^ 

>^»f£. ap-s-fe;^— ^©Klti • »a»cr>^T. -e© 

Scab • m&M1fe<D&i7 5 >y$^L^;S 5 RtfS 6 © 

[0 0 3 9] HWfif£ (05) jxajsnx^-s 
«fc-5tc:, H7 bUXX ho- ym*A-RASR^J7 
K h D-^«#A- C A S ©Stt{tA?J ICR]*) L 

mmZtlZ. COSftSMfHTtt, 2 5 6M1DRAM$S 
tl:U 2 5 61^7 b0J ! —£'*mi]T&m&*miil> 

*\tiiJim\z8ti<D¥y bmismm-ztizztiztzz. 
l-owm&mi*. &&mzra-y?z:ii\zWiiii : £:ff5 : T 

mtim\z&gi-2ftT^z>8tt<miy bm^mmmn-r^ 

SSI^fcO. f L.T, £©8*f©t:>;/ r-iK©-5^C9 10 

$s^-r-s©«f-y bmmw.m^'$>2>WitiiMtRm^ 

T. ;r©KttjjI#?«-5tte, T^-r-f >?2ftft7 b is 
^DCAO, 1. 2©«a^i±*^%^$-&S. 
[0 0 4 0] V-bU(Dm&<t\Z£?T* : i:'J±;)l>2 6 

-*\Z®.-oT\dv bmtftffiHy b&£<Z>mizntiL&& 

»7^4 6, 5 owp-fecoti-rn^i-p^oN-r-s. 

>?X^4 OteONOttfgtC&O, ^-L-T. igffiS^«# 
fCtOS^^OD^tilffl h7>->*X^4 8. 5 2t>ON 

x-^AW*&#©p.mcm&naif££L. cin^j^tf 

y-^Am^JiS-t:>X7>7' (0^i5S) ©ip^tt<®# 
©ICioTiiiHSn, SlRtXS2©/l'>7 :r -^Aa 

Tja^essn*. m. x-^Aa^iSscoiitg^&ti. 
\mt>mMffl<Dnizm<-\-ft\z&±-tz>b<D-z& 

[0041] z\<D&?\z. vmtRmmizf&tomtRmn 

iz£K). S^a-y^rtlC^W^fTpy-^Affi^ 



13 

n^watbMh^>v J X^4 8, 5 2£HTx-:5'AliS 

T. ja^JMfcTtH' 1 2rt{C«S2p^D-y/7 75U 6©^: 
W-S.n5<DT. 10©^7H 2 2£t>«6 4*ftf>* 

[0 0 4 2] #&8>f£ (16) fc"3V»Ttt«T 

(s^ss) £j>bTA*»sn. *-r ^-^Aajaa^ 
{tr*t. x-^Affl^^eAe.n^^-r-^is, 

^3 6, 3 8, 4 2, 4 4^ilbTh*-y hiK^M^n 

3. ^ot^. x— ^Aa^j»*^tfy m^cD^-^ 

fiiiUCNMOS h7>-/^^ 2<I£ig-5*;tt&<Z>T. ?iS 

£0. A*-WEte#iill&m#£:gb. *WRIJ 

#2J§&m#A-WE KJfcg bTrtgPMKf££S tt* ft 

*KIKLT#li»fc»&»fe*»S-&SflW»r. «fc 

< s nt v» 5 «t -5 tc d ©m-«f * w r \*?- y in e>m s 

[0 0 4 3] 07 fc, ±f5©£5&5 r -:5'Affi?J©ig 
T43<. 

[0 0 4 4] K±(ClttBJLfcJ;otC. sjc^CiS^y 
77-*7-?1 Lj rizmx.tt, mXM2 5 6 tfy hOWTJ 

\z. mw>7-9\m-t}m (local io) . -y-^ 
-fxmtim (sub i o) . «&ffi&{t:m-^i& (y 
write) . 8imm&<tm^m. (yread) . nm 
mm^m (sec select) ©5is^s*Mi: 

K&b&ttntffc6.fc^©l::#b. *%^ic«tn«. 7 
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SSfrflfcfcfvMI. x-^AfflTjgl. JWHRttSEttr 
*afc£. ^Khf^ hWx-^Affi^lCttbT^K^M 

9c\ZWiWl>tiJ:o\Z2' *i<D\dy m&l*f<D 
^-^AtH^iSifC^-rs*^. 2"*f©x-^Affi^ 

*&2-a®?gs&Rett»?. M^D^t^u i 

[0 0 4 5] aiRl^lC^bfcx-^AHdTJ&t* 
-f >x-^Atti^i^i:CDF B ^T- : 7Jl'5 i 7'U^->>>/$ff p 

-^i^yi^-t^ o©«^j^s8»c*-r. c©s8i: 

l^^-y-2 0 **^-T-5^JS^LTV^„ ±m<D£5\Z2 

5 6 tr* h©5 r -^SrtH^rs*^(c-&fc-a-n«, 

t;!^ :7V* It 6 0(1 1 >f-^AW^SS 
20 fed 8o-To©fiJ^T©:t^*di:tt^miwS)g-c^J: 
5 ( i =8) . 

[0 0 4 6] 0 9cd®8&^{;:, a8©#fi[T;i/^^Ui7 
■y-6 O©A#M0S&#l£^LT&-5„ SSI (transmissi 
on) ?-b 6 2\H7-?\mJimiif(>7 : -fXmJj 

T-fAmxm. (a'-mio) ©i«H::«w--&nT*io, 
me &fcmtf- b 6 2 , 6 4it *f*s-r **tj§&ffi# 
zs:cx-?-©taM«-^{Ccfc 0 y- PMO S F E 

T + NMOSFETOCMOSi«tStm^. -?-b 
30 T. ^-Ox-^Ata^JilS^KtC, NORy-h6 8. 
h7>vX^7 0, 7 2, 7 4*6&57'Uft-v3i 
tf^t@&#iatt£nTV>.5. NORy-h6 8H *B 
»5>Jg&«*t (A'-CSL) £01 0 KiSTHttTfEifc 
$tl-5$llffli«^(i) I OPP£Si6a^ffb, h7>y7, 
^ 7 0, 7 2. 7 4©fi^-f$>y*ia»t^. h7 
>y^^7 0(t NOR^-h 6 8©ffl7J«^$y-h 
Sg^KStt. ■5 1 ^^Jt,*i^-f >7 r -5'Attl73^WlC^ 
^nfcPMOSFETT. fOr-? Atiitimtt<D 
^ft^S^b. HTh7>y^i'7 2. 7 411 NO 
40 Ry-h6 8COffl71^*y-K^tC§H #7^^^ 

;U75M-f Am73iS^p B mit?'j^-rs«t O \ZM 

fiKcFtl^PMOS FETT. /<>f-^ Atti?jiS6*t<Z> 
[0 0 4 7] 11011 0 9tf \Z7K-tUWfm<t> I OP 

ps^-r-sniKco-^j^^-r. sp^. NANDy-h 
7 6*m^tzmmm&t. 2 ■D^m.wmvrz-r >n- 

COLCOHTtt. 0 5£#ra-rntf. ^CDSffi^fk^ 

50 -r 5>yt±jstaiaft*iucjeuiT«*T*5 5. 
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[0 0 4 8] ^Ci8~il0 5#It5,t, g^*T 

[0049] z.<r>^m\-Q^tz.^vyy—^-7-^j-^ 

[0 0 5 0] 

n * ^ u &f t-* «t o n -p o ©A#g 

T7K S^ft 7 U"f tfS&ft * £ b fc d 

■5. 

[HW©lMifcK0i] 

[01] *3m\zmz>3-y77-*J-??-'rlZ%i-ot^ 
[0 2] *f&WiZ&Z3 L y7T-*T??-'r\Zfe-otz¥ 

[0 3] 0iRtf02ic^L£*&#;< ; e , JgBi:::fctt 
z&mmmn-m ssebsm ic^-rutes 0. 
[04] aiR^aic^L^^^^^uggtciiitt 

[0 5] H4 0HI!ft*fflV»fc«*fiD«EU»ff^-f5>y* 



16 



10 



20 



30 



[06] 04©ES&£/!3^fc«£©#iXftf^<s>y 

S:ia^-r-5ffi^^0. 

[07] 04«II18&£/B^fc«£-Ox-;5>Atti7JilS&fc 
[0 8] 01&tf0 2ICjKbfc-7;l'^7'l^U-2 OCDflg 
[0 9] 0 8lC^Lfc^5 L ^U^-y-*«fiJt-r-5¥fi:^ 

^^i^i'-y-e ocoA^5r^riHiK0. 

[010] i 9 CSLfcf fiW7l/i7^|;lv^tl 
SfMWflW* 10PP&fEtk?2>®&<Z>—M&7si-t®& 

0. 

[011] mttm\z&z>?-vzrT-*T!7^x\z%i-o 

[012] fie*S$Sfc*5W^x-^Affl^iSK©«fiStS: 

sttwrs@K0. 

[013] 01 2 0{pl8S$fflVifc«^07 ; -^Affi^iS 

[«F#Oii^] 
1 2 J£&7 

-t>7.7>y 

ff (D-) ^n-^ 

6 4 eagy- h 

NORy- H 

7 2. 7 4 PMOSh7>->'X^ 
NANDy- h 

>x-*Affl:*/i» 



1 4 
1 6 

1 8 

2 0 
2 2 
6 0 
6 2 
6 6 

6 8 

7 0 
7 6 
7 8 
I O 
M I O 
BL Xybm. 

wl r^-bm 

CSL TOUR* (JiJg^^) 



10 0 - 

"CSU0- 

unr- 

10 1 

tot- 

! 

101 

csO 
TOT 





[0 


8] 




60 


























I 


: 







[0 9] 



-MIO 
-WO 

X 



20 




0IOPP 



(10) 



!&ffl¥-7 - 3 2 0 4 8 0 



[02] 



#10* 



4KCOLS_£4KBtrTTIVW.-iM 

1 



^2 2&* 
till 



C/D 



#1 "* 



2M 



WL#1 



512 



22 



2 K 



.11 2 K 




2&* 



aiti 

^2 2 0^ 



^2 



4KC0LS « KBL) «51ZWL-2M 



#10* 

2fr 
I I 



*^2 2^ 
I I I I 



i 



mi a/faro— 



ggg 10 



I I 
4^ 



#1 " 2« 



CSL— ■ 

c 



22 



C/D 



#1 ,w 



"34" 



2 K 



IIQ/MTO — ' *" * t 


c/o 1 Jlfi 
1 MUX 20 1 1 i 


1 


ZM 
1 

1 


Ha 


| 


2 


1 
1 


2- 1 


H2 

2" 

22 




i i 1 i 
-02 20* 


**02«g 
•<02 


DC 








312 














• M.#l 



[0 3] 

15(0) csi(o) io(o> 15 (t) csUO 10(1) 




IO LAYER 



BL BL 



BL BL BL 




BL LAYER 




WL LAYER 



CELL 
ARRAY 
LAYER 



[05] 



(A) READ OPERATION 



CAS 
Address 

yfh 

CAi(CAi) 
DCA 
COL 
CSL 
RS(VS) 



dont 



COLUMN ADDRESS 




(11) 
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[04] 



WL *EOI *IS0I 



BL 



MEMORY 

CELL 



LA 



BL ED 



25 281 



301 



301 



24— 



RS CSLWS 1010 LA*tSOJ #EQJ 



PS/A J 



32_ 



GNO 



46 



T 



2 n 



NS/A 



3l 



T 



30J 



30J 



-28J 



me] 



[0 7] 



CAS 
0WR 



(B) WRITE OPERATION 



DQ don't core )( \ doto-IN ' 
BL.BL ^v^" 



v— ^ — a 



N ON— EFFECTIVE EFFECTIVE 



BL 



BL S/A 



10 



CLS 
RS 



MIO 



OUTPUT 



10 



BL S/A 



•CSL 
WS 



I 

BL 

<READ 0PERAT10N> < WRITE 0PERAT10N> 



[01 0] 

78 




«I0PP 



(12) 



&m¥*7-3 2 04 80 




4K 8L-512 WL-2M ARRAY 
0 1/ 2 3 ^ 31^ 



4K BIT 
LINES 



3«<tWL- 



2 DATA 2 DATA 



2 DATA 2 DATA 

ftpd b ENCODER I 



0 1 2 3 4 31 



31 4 3 2 1 0 



ROW DECOSEFT 



2 OATA 2 OATA 



2 DATA 2 .DATA 



31 4 3 2 1 0 



[01 2] 




WORD LINE 



S/A SELECTS 
OUTPUT | 



SEC SELECT 



(13) 



7-3 20480 



imi 3] 



BL 



BL S/A 






SUB 


-to 




: 



-S/A SELECT 



LOCAL 10 



-SEC SELECT ± 
-YREAD 



MAIN 10 



LOCAL 10 







GLOBAL 10 






OUTPUT 







•—SEC SELECT 




- — WRITE 


SUB-IO 






- — S/A SELECT 


BL S/A 





8L 



<READ 0PERAT10N> 



<WRITE 0PERAT10N> 



